In Planta Visualization of Protein Interactions Using Bimolecular Fluorescence Complementation (BiFC).
INTRODUCTIONBimolecular fluorescence complementation (BiFC) analysis enables direct visualization of protein-protein interactions in living cells. This method has been successfully adapted to a variety of expression systems in different organisms. BiFC is based on the formation of a fluorescent complex by fragments of the enhanced yellow fluorescent protein (eYFP) when brought together by the interaction of two associating proteins fused to these fragments. Interaction of these proteins restores fluorescence and allows the visualization of spatial localization patterns of protein complexes. Absence of interaction prevents reassembly of the fluorescent protein and results only in background fluorescence. The specificity of bimolecular fluorescence complementation must be confirmed by parallel analysis of proteins in which the interaction interface has been mutated. This protocol describes the Agrobacterium-mediated transient expression protocol for BiFC assays in Nicotiana benthamiana leaf cells. This method exhibits a high transformation rate (up to 90% of the cells) and allows the simultaneous expression of multiple proteins in single cells. Therefore, this expression system enables colocalization analyses of fluorescently labeled proteins with the formation of BiFC complexes for determination of cellular complex localization. In addition, protein interaction assays in N. benthamiana leaves permit the investigation of protein interactions at different time points of expression, allow analysis of proteins that are normally toxic in protoplasts, and enable comparative protein interaction investigation in epidermal cells as well as in mesophyll protoplasts.